(54) WATER TREATING DEVICE 

( 57) Abstract : 

PROBLEM TO BE SOLVED: To excellently 
control residual chlorine 

concentration in water W to be treated 
by a water treating device 1 for 
controlling the residual chlorine 
concentration in the water W to be 
treated by using a residual chlorine 
sensor S2. 

SOLUTION: A control means 40 for 
controlling an electric quantity to an 
electrolysis bath 12 is provided in the 
device so that a necessary amount of 
free residual chlorine is generated 
based on a measured value by the 
residual chlorine sensor S2 . Due to correlation of a free residual 
chlorine volume generating by electrolysis with an applied electric 
current amount, control of the residual chlorine concentration is 
excellently performed when a chlorine amount with respect to a deficit 
residual chlorine amount is generated by electrolysis. 
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[Claim(s) ] 

[Claim 1] The tank which stores processed water, and the cell which 
sterilizes processed water according to electrochemical reaction. The 
water treatment path which flows back water after introducing 
processed water from the tank to the cell and being sterilized with 
the cell in a tank. The water treating unit characterized by including 
the control means which controls the amount of energization to a cell 
based on the measured value of the residual chlorine sensor which 
measures the residual chlorine concentration of processed water, and 
a residual chlorine sensor so that the free residual chlorine of a 
complement may be generated. 

[Claim 2] The tank which stores processed water, and the cell which 
sterilizes processed water according to electrochemical reaction. The 
1st water treatment path which flows back water after introducing 
processed water to the cell via the residual chlorine sensor from the 
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residual chlorine sensor which measures residual chlorine 
concentration, and the tank and being sterilized with the cell to a 
tank, without going via a residual chlorine sensor. The 2nd water 
treatment path which flows back water after introducing processed 
water from the tank to the cell, without going via a residual chlorine 
sensor and being sterilized with the cell to a tank via a residual 
chlorine sensor. The water treating unit characterized by including 
the change control means which switches whether water is poured for 
the 1st water treatment path, or water is poured for the 2nd water 
treatment path. 

[Claim 3] It is the water treating unit according to claim 2 
characterized by switching whether it is placed between paths by the 
valve etc. by sharing the part, as for the 1st water treatment path 
and the 2nd water treatment path, and water before a change control 
means' s switching a valve etc. and going into a cell passes along a 
residual chlorine sensor, or the water which comes out of a cell passes 
along a residual chlorine sensor. 

[Claim 4] The tank which stores processed water, and the cell which 
sterilizes processed water by electrochemistry decomposition. The 
water treatment path which flows back water after introducing the 
treated water of a tank to the cell and being sterilized with the cell 
in a tank. The residual chlorine sensor which measures the residual 
chlorine concentration of the water which is arranged at the water 
treatment path of the outlet side of a cell, and flows back from a 
cell to a tank. The water treating unit characterized by including 
the control means which controls the amount of electrochemistry 
decomposition of the processed water in a cell, and maintains the 
residual chlorine concentration of the water flowing back at the 
predetermined range based on the measured value of a residual chlorine 
sensor. 

[Claim 5] A control means is a water treating unit according to claim 
4 characterized by including an amount adjustment means of 
energization to adjust the amount of energization to a cell. 
[Claim 6] A control means is a water treating unit according to claim 
4 characterized by including an amount adjustment means of 
installation to adjust the amount of installation of the processed 
water to a cell. 
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[ Claim 7 ] A control means is a water treating unit according to claim 
4 characterized by including a means to adjust the amount of NaCl added 
in the processed water introduced to a cell. 

[Claim 8] A means to have the NaCl tub in which the high- concentration 
NaCl solution was accumulated, the passage which introduces a NaCl 
solution from a NaCl tub to a cell, and the pump with which passage 
was equipped, and to adjust the amount of NaCl is a water treating 
unit according to claim 7 characterized by controlling actuation of 
a pump. 

[Claim 9] When the measured value of the tank which stores processed 
water, the residual chlorine sensor which measures the residual 
chlorine concentration of processed water, and a residual chlorine 
sensor is under a threshold In the water treating unit which has a 
chlorine injection means to operate in order to raise the residual 
chlorine concentration of processed water The water treating unit to 
which measured value of said residual chlorine sensor is characterized 
by having the threshold modification means which lowers the threshold 
concerned to the low threshold relevant to the measured value concerned 
more than constant value compared with the basic threshold defined 
beforehand when low. 

[Claim 10] It is the water treating unit according to claim 9 
characterized by said threshold modification means changing said low 
threshold into a basic threshold when the measured value of said 
residual chlorine sensor becomes more than a basic threshold. 
[Claim 11] Said threshold modification means is a water treating unit 
according to claim 10 characterized by changing so that said low 
threshold may be gradually raised according to the measured value of 
said residual chlorine sensor until it reaches a basic threshold. 
[Claim 12] When the measured value of the tank which stores processed 
water, the residual chlorine sensor which measures the residual 
chlorine concentration of processed water, and a residual chlorine 
sensor is under a threshold In the water treating unit which has a 
chlorine installation means to operate in order to raise the residual 
chlorine concentration of processed water The water treating unit 
characterized by establishing the control means which controls a 
chlorine injection means so that the chlorine injection more than the 
amount of upper limits which set the upper limit as the chlorinity 
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which said chlorine injection means supplies , and was set up within 
fixed time amount is not performed. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new water 
treating unit which can carry out sterilization processing of the 
processed water with which even small tanks, such as a water supply 
tub arranged on the roof of a building etc . and an organ bath for home 
use, were stored by various tanks from a large- sized tank called the 
organ bath of a pool and a bathroom. 
[0002] 

[Description of the Prior Art] For example, in order to maintain the 
water quality, periodically, the organ bath in the pool installed 
outside indoor, or the bathroom and public bathhouse of a hotel etc. 
needs to throw in the so-called bleaching powder (chlorinated lime, 
high test bleaching powder) and the so-called water solution of sodium 
hypochlorite (NaCIO) , and needs to carry out sterilization processing. 
However, conventionally, the pool, the worker of a bathroom, etc. are 
doing this activity on outside hours (early morning, midnight, etc. ) 
manually, and, moreover, bleaching powder and the water solution of 
sodium hypochlorite had the problem of taking a serious effort to carry 
out processings --it having to work being fully careful since it has 
stimulative. 

[0003] Moreover, since especially bleaching powder was solid powder, 
it took long duration to have dissolved and for concentration to become 
homogeneity after an injection, and also had the problem that neither 
a pool nor an organ bath could be used in the meantime . moreover , the 
water supply tub arranged on the roof of a building etc. or in the 
case of an organ bath for home use, when the present condition is 
depending only on the sterilization force of the chlorine contained 
in tap water and it is especially a water supply tub, an alga may breed 
inside and water quality may deteriorate Moreover, although it tends 
to be thought that it is satisfactory in respect of water quality since 
water is usually changed to day by day [ about one to 2 ] in the case 
of an organ bath for home use, since the inside of the boiler connected 
to the organ bath cannot be cleaned frequently, saprophytic bacteria, 
mold, etc. tend to breed, and we are anxious about aggravation of water 



4 



* 

* 



quality too. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, to carry out 
sterilization processing of the processed water stored by each above 
tank, it is necessary to make it residual chlorine concentration become 
within the limits of predetermined according to the application of 
a tank and processed water. Although residual chlorine concentration 
could be measured using the residual chlorine sensor, in the case of 
big tanks , such as a pool and a public bathhouse , the technical problem 
that a time gap arose occurred between the average residual chlorine 
concentration in a tank, and the concentration measured by the residual 
chlorine sensor. 

[0005] That is, after sodium hypochlorite etc. was supplied, even if 
it took time amount by the time the residual chlorine concentration 
in a tank equalized and measured residual chlorine concentration by 
the residual chlorine sensor in the specific location, right measured 
value was not calculated but the technical problem that time amount 
was taken for measured value to become right occurred. Then, this 
invention aims at offering the new water treating unit which can carry 
out sterilization processing of the processed water stored by the above 
various tanks simply and efficiently. 

[ 0006 ] Moreover , this invention is a water treating unit which measures 
the residual chlorine concentration of processed water using a 
residual chlorine sensor, and aims at offering the water treating unit 
which can measure the residual chlorine concentration of processed 
water good. Moreover, this invention aims at offering the water 
treating unit which can maintain the residual chlorine concentration 
of processed water with a sufficient response within the limits of 
a request automatically. 
[0007] 

[The means for solving a technical problem and an effect of the 
invention] The tank in which invention according to claim 1 stores 

r 

processed water, and the cell which sterilizes processed water 
according to electrochemical reaction. The water treatment path which 
flows back water after introducing processed water from the tank to 
the cell and being sterilized with the cell in a tank. As the free 
residual chlorine of a complement is generated based on the measured 



5 



+■ 



value of the residual chlorine sensor which measures the residual 
chlorine concentration of processed water, and a residual chlorine 
sensor, it is the water treating unit characterized by including the 
control means which controls the amount of energization to a cell. 
[0008] The tank in which invention according to claim 2 stores 
processed water, and the cell which sterilizes processed water 
according to electrochemical reaction. The 1st water treatment path 
which flows back water after introducing processed water to the cell 
via the residual chlorine sensor from the residual chlorine sensor 
which measures residual chlorine concentration , and the tank and being 
sterilized with the cell to a tank, without going via a residual 
chlorine sensor. The 2nd water treatment path which flows back water 
after introducing processed water from the tank to the cell, without 
going via a residual chlorine sensor and being sterilized with the 
cell to a tank via a residual chlorine sensor. It is the water treating 
unit characterized by including the change control means which 
switches whether water is poured for the 1st water treatment path, 
or water is poured for the 2nd water treatment path. 
[0009] It is the water treating unit according to claim 2 which, as 
for invention according to claim 3 , it is placed between paths by the 
valve etc. by sharing the part, as for the 1st water treatment path 
and the 2nd water treatment path, and is characterized by for a change 
control means switching a valve etc . and switching whether water before 
going into a cell passes along a residual chlorine sensor, or the water 
which comes out of a cell passes along a residual chlorine sensor. 
The tank in which invention according to claim 4 stores processed water , 
and the cell which sterilizes processed water by electrochemistry 
decomposition. The water treatment path which flows back water after 
introducing the treated water of a tank to the cell and being sterilized 
with the cell in a tank. The residual chlorine sensor which measures 
the residual chlorine concentration of the water which is arranged 
at the water treatment path of the outlet side of a cell, and flows 
back from a cell to a tank. It is the water treating unit characterized 
by including the control means which controls the amount of 
electrochemistry decomposition of the processed water in a cell, and 
maintains the residual chlorine concentration of the water flowing 
back at the predetermined range based on the measured value of a 



6 



residual chlorine sensor. 

[0010] Invention according to claim 5 is a water treating unit 
according to claim 4 characterized by a control means including an 
amount adjustment means of energization to adjust the amount of 
energization to a cell. Invention according to claim 6 is a water 
treating unit according to claim 4 characterized by a control means 
including an amount adjustment means of installation to adjust the 
amount of installation of the processed water to a cell. Invention 
according to claim 7 is a water treating unit according to claim 4 
characterized by a control means including a means to adjust the amount 
of NaCl added in the processed water introduced to a cell. 
[0011] A means for invention according to claim 8 to have the NaCl 
tub in which the high-concentration NaCl solution was accumulated, 
the passage which introduces a NaCl solution from a NaCl tub to a cell, 
and the pump with which passage was equipped, and to adjust the amount 
of NaCl is a water treating unit according to claim 7 characterized 
by controlling actuation of a pump. When the measured value of the 
tank which stores processed water , the residual chlorine sensor which 
measures the residual chlorine concentration of processed water, and 
a residual chlorine sensor is under a threshold, invention according 
to claim 9 In the water treating unit which has a chlorine injection 
means to operate in order to raise the residual chlorine concentration 
of processed water The measured value of said residual chlorine sensor 
is the water treating unit characterized by having the threshold 
modification means which lowers the threshold concerned to the low 
threshold relevant to the measured value concerned when low more than 
constant value compared with the basic threshold defined beforehand. 
[ 0012 ] When , as for invention according to claim 10 , the measured value 
of said residual chlorine sensor becomes more than a basic threshold, 
said threshold modification means is a water treating unit according 
to claim 9 characterized by changing said low threshold into a basic 
threshold. Invention according to claim 11 is a water treating unit 
according to claim 10 to which said threshold modification means is 
characterized by changing said low threshold according to the measured 
value of said residual chlorine sensor so that it may raise gradually 
until it reaches a basic threshold. 

[ 0013 ] When the measured value of the tank which stores processed water , 
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the residual chlorine sensor which measures the residual chlorine 
concentration of processed water, and a residual chlorine sensor is 
under a threshold, invention according to claim 12 In the water 
treating unit which has a chlorine installation means to operate in 
order to raise the residual chlorine concentration of processed water 
It is the water treating unit characterized by establishing the control 
means which controls a chlorine injection means so that the chlorine 
injection more than the amount of upper limits which set the upper 
limit as the chlorinity which said chlorine injection means supplies, 
and was set up within fixed time amount is not performed. 
[0014] Invention of claim 1 uses that there are the amount of currents 
(the amount of charges) which the amount of free residual chlorine 
(henceforth "residual chlorine") generated by electrolysis applied, 
and correlation. A difference with the required residual chlorine 
concentration beforehand decided to be the residual chlorine 
concentration of the processed water measured by the residual chlorine 
sensor is searched for, and the amount of residual chlorine which run 
short can be found from the value of this difference, and the amount 
of water of the processed water currently stored by the tank. And by 
energizing the amount of currents required generating the chlorinity 
for insufficient residual chlorine in electrolysis (the amount of 
charges) to a cell, residual chlorine concentration control can carry 
out without futility. 

[0015] Thus, according to the configuration of claim 1, based on the 
measured value of a residual chlorine sensor, the residual chlorine 
concentration of processed water can be kept good [ precision ] for 
the predetermined range by performing the amount control of 
energization automatically. With the configuration of claim 2, it is 
switched whether water is poured for the 1st water treatment path or 
water is poured for the 2nd water treatment path. Water flows via one 
residual chlorine sensor by which two water treatment paths are used 
in common. If the 1st water treatment path is used, the residual 
chlorine concentration of treated water before being sterilized with 
a cell can be measured by the residual chlorine sensor. Moreover, if 
the 2nd water treatment path is used, the residual chlorine 
concentration of water after being sterilized with the cell can be 
measured by the residual chlorine sensor. Therefore, by one residual 
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chlorine sensor, it can switch so that the residual chlorine 
concentration of the water before and behind sterilization with a cell 
may be measured if needed. Therefore, without using two or more 
expensive residual chlorine sensors, the residual chlorine 
concentration of the water before processing and the residual chlorine 
concentration of the water after processing can be measured, and 
required control can be performed. 

[0016] Like, by [ according to claim 3 ] sharing a part of water 
treatment path, switching a valve, a bulb, etc. , and changing the 
passage of water, comparatively easily, the water before processing 
and the water after processing can be poured so that it may go via 
a residual chlorine sensor alternatively. With the configuration of 
claim 4, when water after being processed with the cell flows back 
to a tank, the residual chlorine concentration of the water is measured. 
Since the water which is processed with a cell and flows back to a 
tank is after processing, its residual chlorine concentration is high. 
In case high concentration past ********** flows piping from a cell 
to a tank, it has a possibility of making the pipe line producing 
corrosion. Then, suppressing the corrosion of a path as much as 
possible by controlling the residual chlorine concentration of the 
water after the processing which flows a path below to a certain 
constant value, it is manageable so that it may be made the residual 
chlorine concentration aiming at the processed water of a tank. 
[0017] Control of the amount of electrochemistry decomposition of 
processed water can be attained like claim 5 by adjusting the amount 
of energization of currents to a cell, i.e. , the amount of electrolysis, 
(the amount of charges) . Moreover, it can carry out also by adjusting 
the amount of installation of the processed water introduced to a cell, 
i.e. , the amount of the processed water introduced into per unit time 
amount to a cell, like claim 6. If there are many amounts of 
installation, since the time amount to which water stops in a cell 
will become short, the residual chlorine concentration of the water 
which flows out of a cell becomes low. Conversely, if the amount of 
installation is lessened, since water flows the inside of a cell slowly, 
the residual chlorine concentration of the water which flows out of 
a cell will become high. 

[0018] Moreover, the amount of NaCl as an additive introduced to a 
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cell may be adjusted like claim 7 . If the concentration of NaCl which 
has melted into processed water is high, since an electrochemistry 
decomposition reaction is promoted, the residual chlorine 
concentration of the water after processing can be adjusted also by 
adjusting the concentration of this NaCl. It is suitable for adjustment 
with simply good [ adjustment of the addition of NaCl ] adjusting the 
flow rate of the NaCl solution which prepares high concentration and 
the NaCl tub in which the NaCl solution of saturated concentration 
was accumulated preferably like claim 8 , and is introduced from this 
tub to a cell. 

[0019] Invention of claims 9-12 specifies the control configuration 
for making it overshoot of residual chlorine concentration not arise , 
when raising the residual chlorine concentration of processed water. 
While the residual chlorine concentration measured by the residual 
chlorine sensor is falling more than constant value like claim 9 
compared with a basic threshold (i.e. , when it is extremely low), a 
basic threshold is once lowered to a low threshold, and a chlorine 
injection means is operated so that the measured value of a sensor 
may turn into the threshold. Since the criteria of the overshoot are 
based on the low threshold even if residual chlorine concentration 
overshoots by chlorine injection if it carries out like this, there 
is no fault of overshooting the original basic threshold. Thus, the 
reason for changing a threshold is that fixed time amount is taken 
for the thrown- in chlorine to melt into water and to reflect it as 
change of residual chlorine concentration, and the measured value of 
a residual chlorine sensor is accompanied by the predetermined time 
lag. 

[0020] Modification of a threshold raises the once lowered threshold 
gradually like claim 11, and, as for the last, it is desirable to carry 
out actuation which is returned to a basic threshold like claim 10 . 
Moreover, even if it makes it a configuration which does not perform 
an additional injection after establishing the upper limit of the 
injection chlorinity by the chlorine injection means and supplying 
to a upper limit like claim 12 until it carries out predetermined time 
progress, it is possible to prevent overshoot of residual chlorine 
concentration . 

[0021] And by these configurations, the residual chlorine 
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concentration of the processed water in a tank can consider as a good 

water treating unit maintainable to a desired value. 

[0022] 

[Embodiment of the Invention] With reference to a drawing, the 
operation gestalt of this invention is concretely explained to below. 
Drawing 1 is drawing simplifying and showing the structure which 
included the water treating unit 1 concerning 1 operation gestalt of 
this invention in a large- sized tank 2 called a pool. The tank 2 is 
equipped with the major cycle path 20 for circulating the processed 
water W stored into it. The heat exchanger 22 for heating the filter 
21 for a circulating pump 23 and sand filtration and processed water 
W is arranged at the major cycle path 20. The processed water W of 
a tank 2 circulates through the major cycle path 20, as an alternate 
long and short dash line shows. 

[0023] The water treating unit 1 concerning this operation gestalt 
branches from the branch point Jl of the downstream of a filter 21, 
and has the water treatment path 10 which makes water after 
incorporating and processing water join the branch point J2 of the 
downstream of a heat exchanger 22. For the water treatment path 10 
which branched from the branch point Jl The residual chlorine sensor 
S2 for measuring the conductivity sensor SI for measuring the total 
concentration of reducing -valve B-2 for the regulator valve Bl for 
flow control, and reduced pressure, a circulating pump PI, and 
processed underwater ion, and the residual chlorine concentration of 
processed water , the filter 13 for filtration, ion exchange resin 14, 
a cell 12, The branch point J 2 is joined via valve B5, a circulating 
pump P2, and check valve B6 for antisuckbacks . 

[0024] Furthermore, the path between the ion exchange resin 14 of the 
water treatment path 10 and a cell 12 is equipped with the path for 
NaCl addition. Specifically, the introductory way 32 has branched from 
the branch point J4 of the upstream. The valve B7 intervenes in the 
middle of the introductory way 32. Processed water is supplied to the 
solution tub 30 by the introductory way 32 . NaCl is held in the solution 
tub 30 and the NaCl water solution of saturated concentration is stored 
by the solution tub 30 by supplying water. This NaCl water solution 
is sucked up through the supply way 31 by the metering pump P3, joins 
the water treatment path 10 at the branch point J3, and is supplied 
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to a cell 12. What is necessary is just the electrolytic solution which 
it replaces with the NaCl water solution mentioned above, and water 
solutions , such as a calcium chloride water solution and a hydrochloric 
acid, may be held in the solution tub 30, and is contributed to the 
electrochemical reaction of water. 

[0025] The cell 12 is equipped with two or more electrode groups 11. 
Two or more electrode groups 11 have two or more electrode plates 110, 
respectively. As for the electrode plate 110, what coated the whole 
surface surface of the substrate of for example, the product made from 
titanium (Ti) with the thin film of noble metals, such as gold (Au) , 
platinum (Pt), palladium (Pd), and a platiniridium (Pt-Ir), by the 
galvanizing method or baking processing is desirable. The outlet side 
channel of a cell 12 is equipped with the pressure gage S3 for measuring 
the pressure of the water which flows out of a cell 12. 
[0026] The operation of a water treating unit 1 is as follows. The 
water of a tank 2 is pumped out with a circulating pump 23, and the 
organic substance is removed by sand filtration with a filter 21. And 
it is divided into the water which flows back in a tank 2 through a 
heat exchanger 22 at the branch point Jl, and the water which flows 
into a water treating unit 1 . The flow rate and water pressure are 
adjusted by a regulator valve Bl and reducing -valve B-2, and it 
circulates through the water which flowed into the water treating unit 
1 with a circulating pump PI by them. The water through which it 
circulates is given to a filter 13 via the conductivity sensor SI and 
the residual chlorine sensor S2, and after the organic substance is 
removed and ion, such as calcium2+ and Mg2+, is removed by ion exchange 
resin 14, it is given to a cell 12. 

[0027] Moreover, a NaCl water solution is sent into a cell 12 by the 
metering pump P3 from the solution tub 30 . Thereby, the water solution 
in a cell 12 turns into a water solution which can be electro lyzed. 
Within a cell 12, when the current of a direct current energizes in 
the electrode group 11, electrolysis is performed. In electrolysis, 
the following electrochemical reaction arises in inter -elect rode, and 
sterilization processing of the processed water is carried out by the 
active oxygen (02- ) which carries out short -time generating very much 
in the hypochlorite (CIO-) and chlorine gas which occur by this 
reaction, HC10, or a reaction process. 
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[0028] (Anode plate side) 

4H20-4e-->4H++02**+2H202Cl-->C12+2 e-H2 0+C12 <=>HC10+H++C1 - 
(cathode side) 

4H20+4e-->2H2**+40H - (anode plate side + cathode side) 
H++OH-->H20 drawing 2 is the block diagram showing the electric 
configuration of a water treating unit 1 shown in drawing 1 . The water 
treating unit 1 is equipped with the control section 40 which consisted 
of microcomputers etc. The output of the residual chlorine sensor SI 
and the conductivity sensor S2 is given to a control section 40. In 
the control section 40, it has memory 41. The amount of water (for 
example, 400 [m3]) stored by the pool 2 and the criteria residual 
chlorine concentration in a pool 2 (for example, 1 [ppm]) are 
registered into memory 41. 

[0029] A control section 40 performs the operation explained below 
based on the output of the residual chlorine sensor S2 or the 
conductivity sensor SI , and gives a control signal to a driver 42 based 
on it. A driver 42 controls the energization current, the resistance 
welding time and the regulator valve Bl, reducing -valve B-2, the 
circulating pump PI, stop valve B5, B7, the circulating pump P2, and 
metering pump P3 of the electrode group 11 based on the control signal 
given. Drawing 3 is a flow chart which shows the contents of control 
performed by the control section 40. Control action of a control 
section 40 is explained according to the flow of this flow chart. 
[0030] For example, if a person in charge switches on the power source 
of a water treating unit 1 first thing in the morning, a control section 
40 will require transmission of the residual chlorine concentration 
measured in the residual chlorine sensor S2. Responding, the residual 
chlorine sensor S2 transmits the residual chlorine concentration X 
which is carrying out current measurement. Thereby, the current 
residual chlorine concentration X is read into a control section 40 
( step SP 1 ) . Criteria concentration by which the read 
residual -chlorine concentration X is registered into memory 41: It 
is compared with 1 [ppm] ( step SP 2 ) . If it is the read residual chlorine 
concentration X= 1 [ppm] , the processing in this time will be ended. 
[0031] On the other hand, if the read residual chlorine concentration 
X sets to X= 0 . 9 [ppm] , a control section 40 will calculate insufficient 
residual chlorine concentration. A formula becomes following (1). 
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(1-X) x400=(l-0.9) x400=40 [g] (1) 

A control section 40 converts insufficient residual chlorine 
concentration into need quantity of electricity (step SP 4) . 
[0032] It is decided by pH of water (electrolysis water) in which 
condition residual chlorine (C12, HCIO, and CIO-) will usually exist. 
The hydrogen ion concentration of the health criteria of a swimming 
pool is pH=5.8-8.6, and residual chlorine has become HC10**65% and 
C10-**35% in pH=7.2 which are a mean value. Then, when it calculates 
as pH**7 . 2 of a pool 2 , it is. 40/[ (1+35.5+16) x0.65+(35. 5+16) xO. 35] 
x6. 022x1023x1. 602x10- 19 = 40 / 52.15x6.022x1.602x104**74x103 [C] 
(2) 

For 1+35.5+16, as for the molecular weight of CIO, and 6.022x1023, 
by the above-mentioned formula (2) , the molecular weight of HCIO and 
35.5+16 are [ the molecularity of 1 [mol] and 1602x10-19 [C] ] the 
amounts of charges of an electron and a proton. 

[ 0033 ] If effectiveness of the chlorine generated to the applied amount 
of currents here is set to eta [%], the actually required amount of 
currents is count. 74xl03x (100/eta) (3) 

It becomes . Effectiveness eta is the constant decided by the quality 
of the material of an electrode , NaCl concentration of the electrolytic 
solution, etc., and, generally is 15 [%] extent. Therefore, when eta= 
15 is substituted, it is. 74xl03x( 100/15) **493xl03 [C] -- (4) 
Therefore, if the current of quantity of electricity of only this is 
passed, the average of the residual chlorine concentration of a pool 
2 will be set to 1 [ppm] . 

[0034] In a cell 12, the residual chlorine concentration generated 
by electrolysis is decided by the NaCl concentration of the processed 
water in a cell 12, the flow rate of processed water, and quantity 
of electricity supplied to the electrode group 11 . Therefore , a control 
section 40 gives a required control signal to a driver 42, and a driver 
42 controls the amount of energization to the electrode group 11. 
Moreover, a regulator valve Bl , reducing- valve B- 2 , circulating pumps 
PI and P2, and valve B5 are adjusted suitably, and the flow rate of 
the processed water which flows a cell 12 is adjusted. A control section 
40 controls a valve B7 and a metering pump P3 through a driver 42, 
and adjusts the NaCl concentration of the processed water in a cell 
12 further again. In addition, each valve can control whenever 
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[ closing motion ] by the driver 42 easily by considering as a solenoid 
valve . 

[0035] If the amount of energization to the electrode group 11 is 
suitable at 252 [A] , in order to pass now quantity of electricity 
calculated by the above-mentioned formula (4) 493x103/252 **1956 [s] 
— (5) 

It becomes. That is, by performing energization for a little more than 
about 32 minutes, residual chlorine concentration rises by 
electrolysis and residual chlorine concentration of a pool 2 can be 
set to 1 [ppm] which is criteria concentration. 

[0036] Drawing 4 is the illustration Fig. showing the configuration 
of the water treating unit 1 for pool 2 concerning other operation 
gestalten of this invention. The point that the configuration of 
drawing 4 differs from the configuration shown in drawing 1 is piping 
of a water treating unit 1 . With the configuration of drawing 4 , it 
is switched whether water before processing with a cell 12 flows to 
the residual chlorine sensor S2 , or water after processing with a cell 
12 flows. And this change, it is measurable by one residual chlorine 
sensor S2 about the residual chlorine concentration of the water before 
processing, and the residual chlorine concentration of the water after 
processing. 

[0037] A solenoid valve Bl, B-2, Bll, B12 and B13, B5, and B6 are made 
open, and solenoid valves B15 and B14 are made close. If it carries 
out like this, water will flow also to J5 ->J6 ->J7 ->J8 -> cell 12 
->J9 ->J10 ->J2 which are the path in which the sensor S2 was formed 
while flowing to the Jl ->J8 -> cell 12. Therefore, water before being 
processed with a cell 12 flows the residual chlorine sensor S2. On 
the other hand, a solenoid valve Bl, B-2, B5, B14 and B15, and B6 are 
made open, and solenoid valves Bll, B12, and B13 are made close. Then, 
water flows with Jl ->J8 -> cell 12 ->J9 ->J7 ->J6 ->J10 ->J2. Therefore, 
water after processing the residual chlorine sensor S2 with a cell 
12 flows. 

[0038] By the way, among the residual chlorine generated with a cell 
12, if the concentration of a hypochlorous acid generated since 
corrosive is strong is too high, possibility of making stainless steel 
tubing and steel piping of a water treatment path corroding will become 
high. Therefore, it may be required to measure the residual chlorine 
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concentration of the water after the processing which comes out of 
a cell 2 , and to control this concentration below to a certain value . 
Then, piping is constituted like drawing 4 and the path of the water 
which flows in the residual chlorine sensor S2 using a solenoid valve 
is switched. Consequently, in measuring the residual chlorine 
concentration of the processed water W in a pool 2, it makes it open 
[ of the former which mentioned the solenoid valve above ] , and close 
combination. On the other hand, in measuring the residual chlorine 
concentration of water after being processed with the cell 12, it 
considers as the combination of the latter which mentioned the solenoid 
valve above. 

[0039] And based on the residual chlorine concentration of the water 
before the processing measured by the residual chlorine sensor S2, 
and the residual chlorine concentration of the water after processing, 
the amount of energization in a cell 12 etc. is controlled. That is, 
in a cell 12 , to pass quantity of electricity of the coulomb of a formula 
(4) mentioned above, it controls so that the residual chlorine 
concentration of the water after processing is settled in constant 
value. This control can be performed not only the amount of 
energization but by controlling the amount of the NaCl solution to 
add by the metering pump P3, or adjusting the flow rate of the treated 
water introduced into a cell 12, as mentioned above. 
[0040] Drawing 5 is a flow chart which shows the processing it is made 
for overshoot not to produce, when a control section compares with 
a threshold the measured value read from the residual chlorine sensor 
S2. In a control section, threshold =0.5[ppm] and threshold 
MAX=0.5[ppm] are set up first (step SP 11). And the current residual 
chlorine concentration P measured by the residual chlorine sensor is 
obtained. Moreover, the time of day t which obtained the concentration 
P is obtained (step SP 12). 

[0041] And it distinguishes whether concentration P is larger than 
threshold =0.5 (step SP 13). If concentration P is larger than a 
threshold, it will distinguish whether concentration P is still larger 
than threshold MAX=0 . 5 ( step SP 14 ) . If concentration P is larger than 
a threshold MAX, a threshold will be set as a threshold MAX (step SP 
15) . And it distinguishes whether the power source became off at a 
step SP 16, and if a power source is not off, it will return to a step 
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SP 12. 

[0042] On the other hand, with [ in a step SP 13 / concentration P ] 
a threshold [ below ] , it progresses to a step SP 17 and a chlorine 
injection is performed. And the value which added 0.05 [ppm] to 
concentration P is compared with a threshold (step SP 18). If the 
concentration P measured compared with the threshold is only falling 
slightly, at a step SP 18, it will be distinguished from YES and 
processing will progress to step S16 . On the other hand, if the measured 
concentration P is falling extremely compared with a threshold, 
decision of step S18 will serve as NO. In this case, a threshold is 
changed into the value relevant to the measured concentration P . Namely, 
a threshold = it is changed with P+0.05 (step PS 19) . And current time 
t is set as tmin (step SP 20). 

[0043] Next, processing returns from a step SP 16 to SP12, and the 
measurement concentration P and current time t of a residual chlorine 
sensor are read again ( step SP 12 ) . The read concentration P is measured 
with a threshold (step SP 13) . Even if it is the case where a chlorine 
injection is carried out in a step SP 17 last time, the result of a 
chlorine injection is not necessarily immediately reflected in the 
measured value of a residual chlorine sensor, and there are some time 
lags. Then, it progresses to processing of a step SP 17 several times 
from a step SP 13, and a chlorine injection is usually repeated several 
times. 

[0044] Among those, the measurement concentration P will exceed a 
threshold at a step SP 13. Then, the measurement concentration P is 
compared with a threshold MAX by the step SP 14. If the measurement 
concentration P is below the threshold MAX, it will progress to a step 
SP 21. 0.02 [ppm] It is distinguished from the time of day when current 
time t was set up at a step SP 20 whether 10 minutes have passed, and 
whenever 10 minutes pass, a threshold is raised at a step SP 21 (step 
SP 22). That is, at a step SP 19, when the measured concentration P 
was falling extremely compared with a threshold, it was changed into 
the value relevant to the concentration P by which the threshold was 
measured. Since the threshold could not be made into the value low 
much as it is, in a step SP 22, the threshold was raised little by 
little as mentioned above every 10 minutes. 

[0045] Subsequently, a threshold is compared with a threshold MAX at 
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a step SP 23, and the smaller one of it is anew set up as a threshold. 
When a threshold is raised every 10 minutes, it is set to 0.49, and 
a case so that the threshold may be raised further 0.02 can be 
illustrated as the case where a threshold is larger than a threshold 
MAX. Processing of a step SP 23 is prepared so that a threshold may 
not become higher than a threshold MAX. 

[0046] And the time of day which set up the threshold is set up as 
tmin (step SP 24) . The processing from a step SP 12 is repeated after 
that. With the flow chart of drawing 5 , when the measured residual 
chlorine concentration P was extremely low, the example in which the 
threshold which is a compound value of the residual chlorine 
concentration P is reduced was explained. It is possible to prevent 
overshoot to which residual chlorine concentration becomes deep too 
much also by replacing with such control, deciding the amount of upper 
limits of the chlorine thrown in by the chlorine injection means, and 
controlling so that the chlorine more than the amount of upper limits 
is not thrown in in fixed time amount. 

[0047] In addition, in drawing 5 or the control mentioned above, "a 
chlorine injection" may be processing of feeding the water solution 
of sodium hypochlorite into a tank directly according to 
electrochemical reaction with a cell 12 like the example explained 
previously besides generating free residual chlorine. This invention 
is not specified as the operation gestalt explained above, and various 
modification is possible for it to within the limits given in a claim. 
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